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CDOCOB DUTAHIia J„IEKTPOHHbIX chctem 
H yCTPOMCTBO JJJW ErOOCyiUECTBJIEHH^ 

OOjtacmh mexHUKu. 

HsoopereHHe othochtc* k cpeacrBaM a*roHOMHoro nKraHH* 3 jieinpoHHbK chctcm, b 
HacTHoc™, k cnoco6y h ycrpoHCTBy a™ nwrwm MHKposneicrpoHHbrx cxeM. 

flpedtuecmsyiomuu ypoeenb mexHUKu. 

B Hac-roamee BpeMH pasBHrwe MmcposjieicrpoHHKH npn B e;io k TOMy, hto am nMTaHHn 
neicoTOpwx (HanpHMep, KMOIT) wieinpoHHbix vnticpocxeM, Bb.noiiH^wuiHx Heoo^bniMe 
ootfiMbi BbiMHCJleHHH, Tpe6yerc« Kpaiwe Majioe kojimmcctbo 3/i e icrp Hnec ko h sweprHH nn* hx 
nHTaHHa. noaTOMy npeanpHHHMaioTca nonbiTKH ooecnennTb aBTOHOMHoe sjieicTpuHecKoe 
mrram<e tekhx MHicpocxeM, HanpHMep. c Hcno/ibaosaHHeM BcrpaHBae.Mbrx b hx Kopnyc 
MMKporaSaptiTHbix rajibeaHHsecKiix hctohhhkob nuranHn. 

HeaocrancoM raKoro ycTpoficrBa aBjwerca orpaHHHeHnwii cpo K cny*6w 
rajTibBaHHHecKoro hctomhhke. 

B cbh3h c 3thm, npHBjieKaTejibHw nonbrrKM OTicaaaTbca or HwwjiroBeHHbix 
rajibBaHHMecicHx hctohhhkob riHTaHHs h HcnojibaoBatb mx nojiyneHvm Heoojibmofi nopiwH 
ajieiopHMecKoro sapana, flocraTOHHOH nnx icpaTKOBpeMeHHoro ntrraHHH 3JieicrpoHHOH 
CHcrreMbi, Majiora6apHTHbie ycrpoHCTBa, npeoopasyioiUHe :. H eprHio hctohhhkob 
HeaaeicrpHwecKOH npHpaabi b 3/ieKTpn-.ecicyK). 

H3BecTHbj, k npMMepy, cnoco6 h ycTpoMCTBO ana nHTaHHM 3jieiopoHHOH CHcrreMbi 
nocpeacTBOM HHayxuHOHHOro reHepaTopa, nocrpoeHHoro Ha uiaroBOM ^BHraTejie (naTem- 
CUIA ]*> 5061923, «. H 04 Q 9/00, 1991). B 3tom ycrpoHCTBe aju, nmmm ajieicrpoHHOH 
CMcreMbi HcnoJib3yercH MexaHHMecKoe BpaweHHe poTopa ynoMAHyroro flBHra-rejw, Koropoe 
nosBOJuer HHayiwpoBaTb H a Bbixoae o6motkh craTopa 3jieKrpHHecKoe HanpjjjKeHHe, 
flocraTOMHoe ana nmanwi ajieicrpoHHOH CMcreMbi. pjma ycTpoHCTB sth MexaHHnecKHe 
HBHHceHH* Heyao6Hfai, paBHo kak cpaBHHTenbHo 6ojibinHe ra6apnTbi h BwcoKaa ctohmocti, 
flBHrarena, KOTopue orpaHHMHBaiOT npHMeHeHHe Taxoro Baaa hctohhhkob rmraHKa. 

— H3BecTHw Taioce cnocoo h ycTpoiicTBo aju reHepHposaHH* TOicoBbix HMnyjibcoB an* 
aKTHBaitHH CBeTo-H3Jiyiaiomero moaa (nareHT ClIIA M>4595864, kji. H05B 37/02, 1986). B 
ynovuiHyTOM ycTpoMCTBe yaapHoe MexaHHsecKoe B03fleHCTBne Ha nbe303neMeHT npo H3 boaht 
HMnyjibc TOKa, Koropbrii nocpeacTBOM HMiryjibcHoro TpaHC<t>opMaTopa npeoopaayerca b 
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HMnyjibc TOKa, HeooxouHMbifi an* aKTHBHsauHH CBero-^jry^omero wo2a. B 3tom 
ycrpoHCTBe HMny/ibCHbiH TpaHC^opMarop, b KanecrBe eaHHCTseHHoro sjieMetrra cxcmm, 
cjiy5KHT comacyromHM 3jieMeHTOM, H eo6xoflHMWM nnx ooecneseHHa 3(fxj)eKTHBHOro 
npoxoacaeHH* tokobopo imnyjibca or ni^oaneMeHTa c bmcokhm BbuoaHbiM HMneaaHCOM k 
cBero-H3^yMaK)ueMy mony chhskhm hxc-ahum HMneaaHcoM. OjwaKO, H3 B ecrHoe pemeHHe 
He npeaHaaHaneHO nm HaKoruieHna sjiempHHecicoH 3 H eprHH, npoH3Bo fl HMOH 
nbesoajieMeHTOM, Heo6xo/WMOH am cra6HjibHoro nm-aHKH ajieKTpoHHbtx chctcm 

HaH6ojiee 6jih3khm k H3o6peTeHmo *BjmercH cnoco6 ' nmaHiw 3j 1 e K rpoHHOH 
CHCTCMbi, coctohwhh b npeo6pa30BaHHH HedJieicrpHHecicoH 3 H eprHH b sjiwopHHecicyio 
SHepnno h HEKoruieHHH 3JieKrpHHecKHx sapaaoB, nm-awiuHX s/ieicrpoHHyio cucreMy ( 3 a*BKa 
EUB J6 0725452, kji. H 01 L 41/113, 1996). VcrpoHCTBO juu nnraH^ sjieicrpoHHOH 
CHcreMbi, pcP.iHsyiowee yxaaaHHUH cnocoo, coaep>KHT reHepaxop 3jieirrpHHecKnx BapaaoB, 
ncn<wib3yiouiHH nbe303jiei<TpHMecKoe npeoopasoBamie MexaHHnecKofi ^eprHH b 
3JieiopMHecKyK) 3HeprHio, h HaiconirreJib sjieicrpHMecKHx 3 ap*noB, Bbixoa Koxoporo HB/merca 
BbrxonoM ycrpoHCTBa. 

O/maxo n3BecTHbie cnoco6 h ycrpoiicTBo Majio a^eirrHBHu va nHTaHH* 
3JieKTpoHHbix CHCTeM. 3to o6ycjioB/ie H o TeM, hto nbe303Jie M eHTbi, b otjihhhc ot 
rajibBaHnnecKHx hctohhhkob hjih HHjryKUHOHHbix reHeparopoB, H e *bjwk3tc» ncroHHHKaMH 
sjieicrpoABHJKymHX can (noTemiHajiOB), a hbjuhotc* reHepaxopaMH 3JieKTpHHec>coro sapaaa. 
n P HMe M Be/iHMHHa nopuHH npoH3BoaHMoro nbeaosjieMeHTOM 3apaaa, onpefle.iJiercw 

OiJHOKpaTH bIM BH.UIHHM MexaHHHeCKHM B03AeHCXBHeM, a SJieiCTpHHeCKHH noTeHuwa.n, 

B03HHxaiotUHfl Ha Bbrxoae Taxoro reHepaTopa 3apa.aa npaMo nponopunoHaneH Be/iHHHHe 
ynoM^HyToro 3apjwa h o6paTHO nponopuHOHajieH BejiHMHHe BbrxoaHofi cmkocth reHepaTopa. 
B HacTHOCTH, nbe303neMeHTw no3Bo;uuoT nojiyMarb HeoojibtiiHe no BejiHMHHe 3apjmw c 

OHeHfe BWCOKHM 3JieiCTpHHeCICHM nOTeHUHajlOM, nopamca HeCICOJIbKHX XbJCSH BOJIbT. 

Hcnojib30BaHHe crojib BbicoKOBo/ibxHoro McronHMKa anx npaMoro nHTaHHH HioKOBOjibTHbtx 

SJieJCrpOHHbOC CHCTCM, TaKHX KaK, Han P HMep, MHKp03JieKTpOHHbie CXCMbl HeBCttMOJKHO. 

HenocpejKTBeHHoe npHcoejiHHeHHe k nbe303;ieMeHTy oycJxJrepHOH ~-mrpy30HHOH 
3JieiopHHecKOH eMKOCTH c uejibK) HaKoruieHH* H a Heft 3apiwa, Heo6xoaHMoro ua nHTaHRH 

HH3KOBO.J1bTHOH 3JieKTpOHHOH CHCTeMbI, He 3(p4>eKTHBHO, T.K. OflHOKpaTHO npOH3BOflHMa* 

nbe303fleMem-OM nopun* 3apsma oneHb Mina h tcm caMWM an* HaxonjieHH* 60/ibmero 
3apjwa TpeoyeTca MHoroicpaTHoe h cootbctcbchho anHTejibHoe no BpeMeHH MexaHHnecKoe 
B03iieHCTBHe Ha nbe303JieMenT, T.e. MHoroHHCJieHHbie MexaHHnecKHe HajKaTHn hjih ynapbi no 
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PacKphtmue uioSpemenusL 

3aaaMeH H3o6pereHH« tanxerc* cosmtme cnoco6a h ycrpoficrBa hsih nmznwt 
3Jie«crpoHHbix CHcreM, no3BOii*,oiuHX 3HaHHrejibHo noBucim, 3<j><peimfBHocrb hctohhhkob 
3Ji ei crpHHecKoro HHraHH*, BbinwiHemmx «a ocHoae ycrpoftcTB ^ npeoopaao Banna 
3HeprHH, Bb 1 pa6aTb t8 aeM0H iicroHHMicaMH 3HeprHH Hea^ejcrpHMecKOH npHpoaw, b 
75 3JieKTpHHecKyro 3HeprHio. 

fl*a aroro b cnocooe nwraHH* 3;ieKTpoHHOH CHcreMb., cocroameM b npeoopaaosaHHH 
He3JieicrpHHecKofl SHeprmi a 3JieKTpnHecKyio 3Hepr H1 o h HaKoruieHHH HeooxoaHMoro 
KOJiMwecTBa 3JieKTpHHecKHx 3apa.no b r.i* mrraHH* 3JieicrpoHHbix cwcreM, b cootbctctbhm c 
H3o6pereHneM npeoopasoBaHHe HesjieiapHHecKofi 3HeprHn b sji'eicrpHHecicyio 3HeprHK> 
80 ocymecrBjuiOT nocpeacxBOM reHepaumi 3/ieicrpHHecKHx sapaaos c bmcokhm 3jicktphmcckhm 
noreHUHaiiOM, npeoopasoBam.eM sHeprttH nojryneHHbrx sapaaoB. conpoBo*aaK>iiiHMca 
yBejiHHeHHeM KoromeerBa 3Jieicrp hhcckhx lapaaoe h noHH*e H HeM hx 3Jie.crpHMecKoro 
noreHUHajia, c nocaenyramHM hx HaKorweHHeM Ha Bbixoae ynoivuHyroro HcroqHHica 
nHTaHRH, una nHTaHHJi SiieirrpoHHOH CHcreMbi. 

npeoopasoBaHHe Hes/iemrpHMecKOH 3HeprHH, b sacTHocTH, MexaHHHecKofi 3 H eprHn b 

3He P rHK) 3JiempMSeCKMX 3ap«aOB C BblCUKHM 3/ieKTpH4SCKHM nUTCHUMBJlOM MOttBT OblTb 

BbinojiHeHO nocpeiiCTBOM nbe303;ieKrpHHecicoro h/jh TpH6o3/?eicrpHMecKoro 
.„ npeo6pa30BaHiw. 

ripHBJieKaTejibHo Taicace ncnanb30BaHHe b KanecrBe 3apjmoB c bwcokhm 

3JieKTpHMeCKHM nOTeHUHajIOM BblCOK03HepreTHMeCKHX 3apH)KeHHblX HaCTHU, B03HHKaiOlUHX B 

peay^tTaTe pajwoaicTHBHoro pacnaaa BemectBa. 

YcTpoRcTBO. ocymecTBj-uuomee raKOfl cnocoo riHTaHHa 3jieicrpoHHbix chctcm, 
conepHcamee reHeparop SJieicrpHHecKHx sapjuoB, npeoopajyfoiUHH 3Heprrao hctohhhke 
Hes^eicrpMMecKOM npnpo;ibi b 3iieirrpHsecicyto 3Hepr.H»o 3apjwoB c bmcokhm 3JieicrpHHeCKMM 
noTeHUHajiOM h HaKomrrejib 3jietcrpHHecKHx 3apJW>B, b cootbctcbmh c JooopeTCHHeM 
AonojiHHTejibHo canep*HT npeo6pa30Bare^b 3Heprnn 3thx 3apaaoB, bxoa KOToporo 
nomcjiKweH k Bbixoay reHepaTopa 3apa«OB, a Bbixoa ynoMaHyroro npeoopaaoBarejoi 
noiiitnioHeH ko Bxoay Ha>connTejia sjieicrpHHecicHx 3ap«flOB, bmxoa Koroporo aBJiserca 
BwxoiioM ycrpoHCTBa npH stom npeo6pa30BaTe;ib 3HeprHH 3apswoB BbinojiHeH c 
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B03M0>KH0CTbK> yBeilHHeHUJJ KOnHWeCTBa HCXOAHMX 3JieKTpHMeCKHX aapHHC, nOCT^naKDUUHX 

Ha ero bxoa or reHepa-ropa aapwoB, h noHHHceHns hx 3Jie>crpHHecKoro noreHUHana. 

npHHUHnHajibHyK) BoaMO^ocxb fl ocTH>KeHH^ BbiujeyxaaaHHoro TexHHweacoro 
peayjibxara momcho noacHHTb Hcxoaa H3 yc;u>BH* coojuo/whh* aaxona coxpaHeHH* 3HeprHH 
wx cooTBCTCByioiuero woopexeHmo npeoopasoeaHH* 3JieKxpHMecKOH sneprHH, KOTopoe b 
HaejuibHOM BHae BwrjuuiHT khk q*Uin=Q*Uout, rae q h Uin cooxBexcx B eHHO aapaa h ero 
noTeHUHaji na Bxoae npeo6pa30Baxejia 3 H eprH H sapaaoa, a Q h Uout cooTBercrrBeHHo izpw 
h noreHUHa* Ha Btrxone ynoMAHyroro npeoSpasoBareji* Hcxoa* H3 3roro yaioBH* mojkho 
oueHHTb, mto juih yBeju^eHH* (yMHo*eHH«) KOJiHHecxBa 3ap^ OB Ha Bbrxoae 
npeoopjuoBareiui 3Hepr H H 3ap«aoB, r e. ajw yc^osH* Q>q, Heo6xoAHMo, nxoob. noxeHUHaj, 
Ha Bxoae ynoM*Hyxoro npeoopaaoBaxejm Uin npeBwmaii noxeHUMaji Ha ero Bbrxoae Uout. 
VcjiOBHe Uin>Uout secbMa zienco peamnyerca xexHHMecKH. nocKonbKy noxe H unaji sapnaoB. 
npoHiBOiiMMMx reHepaxopaMH 3ap^o 8l Taxnx, Hanp.iMep, k 3 k nbejo-i^eMenxb, „„„ 
TpH6o3JieMeirrw. ooparno nponopuHOHsuieH cooctbchhoh hsih Harpy30HHOH cmkocth h 
MOJKer aocxHraxb HecKoiibKHx tmcsh BOJibx, b to speM* k 3 k noxeHUMaji, Heo6xoflHMb.fi am 
n,fTaHH * ^eicrpoHHbrx chctcm, b HacxnocTH MwcposjieKTpOHHbrx cxe M , cocraajwer ecero 
HecKOJibKo enHHHu BOJibT. 3<}xpeKTHBHOcTb npouecca yMHO>KeHHs lcojiHMecTBa aapwoB oyaeT 
onpeflejisxc* KHfl ynovwHyroro npeoopaaoBaxeji* no oxhouichhio k npoueccy nepeHoca 
3JieKxpH4ecKofi 3Heprmi HcxoaHoro 3apjtaa co sxoaa npeo6pa30BaTe;m H a ero Bbixoa. 

HaKonm-ejib sjiccrpuHecKHx 3 ap;uoB b yKasaHHOM ycxpoficTBe mojkct Ob.xb 
Bbino^HeH b BHjie 3/ieKxpHHecjcoro KoaaeHcaxopa. 

B oahom H3 BapHaHTOB BunojiHeHRH ycxpoRcxBa juw nKraHHfl sjjeicrpoHHbix chcxcm, 
npeo6pa30BaT&nb 3HeprHH sapsaoB Bbtno^HeH b Bune noHuacajomero TpaHctpopMaTopa, 
nepBHMHa* o6motk3 Koroporo coewHeHa c BbixonoM reHepaTopa sjieicrpHHecKHx 3apjmoB, a 
BTopHHHaa o6moxk3 Mepe3 BbinpaMHTtyib coeAHHeHa c HaKonHTejieM 3JieKTpHMecKnx sapswoB. 
TaKofi npeo6pa30BaTejib sqwpeicrHBeH, Konia reHepaxop 3ap?iaa npoH3Bo^HT KoporKHe 
BMC0K03HeprexHMecKHe HMnyjibcw xoKa. 

B apyroM BapnaHxe BbinojmeHHa ycxpoflcTBa nnx nKxaHH* sjieKxpoHHbix chcxcm, 
npeo6pa30BaTe^b 3 H eprnH sapjuoB Bbino^HeH b BHae no;iynpoBo.aHHKOBoro 
npeoopasoBaxe^a, BxojiHaji o6^acxb KOToporo, noamiioweHHaa k Bbixofly renepaxopa 
3JieicrpHMecKMx 3ap*aoB. o6pa30BaHa nonynpoBOflHHKOBOfl cTpyioypofi, npe^Ha3HaHeHHofl 
iuw HaKoruieHmj 3apjmoB ot reHepaTopa 3jieKrrpHMecKHx 3apswoB h (J>opMMpoBaHMji npouecca 
iiaBHMHoro npo6oH npw npeBwuieHHH noporoBoro HanpaaceHH* Ha noJiynpoBo/iHHKOBOH 

JIHCT B3AMEH H3T>HTOro (nPABHJIO 26) 



5 



crpyKiype. a Bbixojwaa oo.iactb no^ynpoBOflHHKOBoro npeoopaaoBaTen,. oopaaoBaHa 
oojiacTbK) paaae^eHvw h HaKoruieHHa btophmhmx aapaaoB, oopasyiomHxca b pe3yjibTare 

135 jraBHHHoro npooo*. « coenHHeHa Mepea BbrnpaMHre/ib c HaKonmejieM weinpinieciaix 
3ap«aoB. BxoaHaa oojiacrb nojiynposoAHHKOBoro npeoSpaaoBare^i M 0 *er 6b«T b o6pa30Ba H a 
pa3JiHMHbiMH crpyvrypaMH, wanpHMep, o6paTHoc M emeHHUM p-n-nepexoaoM, zipyrnMH 
BH^aMH ztHOflHux crpyKryp, a raKtte TpaH3HcropHofi, jmoo THpHcropHoH crpy>aypoH, 
Koropbie 6ynyr o6ecnesHBaTb oojree pe3KHH npouecc .naBKHHoro yMHO*eHH* 3Jie>op m ecKHx 

140 3apaaoB. 

npeoepaaoBare^b 3HepmH aapsmoe, mojkct 6bm> raKxe BbmarmeH b suae GarapeH 
KOHaeHcaropoB, cHaoaceHHOH KOMMyrauHOHHbiM ycrpoficrBOM, npejwasHaMeHHbiM ajw 
nepacnioqeHH* icoHaeHcaropoB c nocjieaoBarenbHoro cocuhhchkh, HeooxoaHMoro iuu, 
HaKonjieHns? sapaaoB or reHepaTopa sapanoB, Ha noc.neayiowee napajijiejibHoe coeanM eH He. 

145 no3Bon*K)wee nomo.rrb noTeHUHaji sap^oe H a Bbtxoae npeoopajOBare^ m np» 3 tom b 
nojiHofi M epe HcnonuoBaTb Becb lapjw, HaKoruieHHwf. H a KaacaoM KoaaeHcarope b 
OTflejibHoc™. B yroM BapnaHre 3neprHs 3 jie.crpHMecKHx 3ap>woB, BbipaooraHHaa 
reHepaTopoM 3apjiaoB. Hcno/ib3yeTC» c HaH6ojibweH 3<p(]>eicTHBHOCTb!o. 

TeHepaTop DJieiopHMecKHX mpmoB mo^ct 6brrb BbinojiHeH b Bane nbe303Jie M eHra, 

150 TpH6o3jie M eHTa. npuBjiejcaTejibHO raioKe Hcno;ib30BaHHe xaKoro npaicrHHecKH 
HenoiepnaeMoro no cmkocth reHepaTopa 3Jie>crpnMecKKx 3ap*noB c bucokhm 
Jj.etcrpMMecKHM noxeHUManoM, tcatc H anpnMep, pajMoaKTHBHb.fi mctomhhk aapa^eHHbfx 
sacTHu, kotopuh momcct 6brrb BbinojiHeH b suae KOHaeHcarropa , oflHa o6oaflica KOTOpOrr. 
coaepxcHT paaHoaKTHBHWH MarepHa^i H3jryHaiomHfi 3apa>KeHHbie 6-HacTHUbi, a npyraa 

155 06KJiaflKa CJiyttHT MX KOJUieKTOpOM. 

#Ba nocjie^HHx BMaa renepaTopOB j-neiopMsecioix 3apaaoB npoH3BOzwT 3apaa 
cpaBHHTejibHO MezuieHHO, noaTOMy p«ji npeo6pa30BaTe.aeH 3HeprHH 3apanoB, onHcaHbix 
Bbiuie, uejiecoo6pa3Ho Aono/iHHTb (popMHpoBaTeiieM KoporscHx HMrryjibcoB, BioiKmeHHbiM 
Meayry BbixoaoM reHepaTopa 3^eiopHMecKHx 3apsaoB h bxoaom npeo6pa30BaTejis 3 H eprHH 
160 a^eKTpuMecKnx 3ap«flOB, Bwno.iHeHHbiM noaooHo ra3opa3pMHOH Tpy6ice nn6o b Buae 
no^ynpoBOxiHHKOBoro noporoBoro 3/ieMeHTa, Hanpmnep, THpHcropa. 

KpantKoe onucanue tfmzyp Hepmexceii. 
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<t>nr I - Gjiok cxevta, ycTportcTBa aw run-ami* 3JieKTpoHHbnx chctcm. b kotopom 
165 pea^H3oaaH 3a«BJieHHbiH cnocoo nHTaHH* 3JieicrpoHHbix cHcreM, BkiiKmawuiHH 
npeo6pa30BaHHe h HaicoruieHHe 3JieKTpHHecKHx 3apauoB. 

<tmr2a - ycnpoHCTBo jvih riHTaHH* 3JieKrpoHHbrx CHcreM, b kotopom npeoopa30BaTejib 
3HepraH 3ap*moB BbinojmeH Ha ochobc notfH>?caK>inero TpaHc4>opMaTopa. 

Oar.26 - ycrpoficrBO im* nKratma iJietcrpoNHbix chctcm, b kotopom 
170 npeo6pa30BaTe^b 3HeprHH 3apanoB BbinoiineH Ha ocHOBe noHH^atomero TpaHc4>opMaTopa, 
nono^HeHHoe noporoBHM 3JieMemroM. 

<I>Hr.3 - BapHamr ycrrpoHCTBa mm nHTaHK* 3jiejcrpOHHbix cxeM, b kotopom 
npeoopa30BaTejib 3HeprHH 3ap*noB BbinojineH Ha ochobc nojiynpOBOOTHKOBofi crrpvKrypbi. 

<t>Hr.4 - ycrpoHCTBo zui* nHTamm 3jieKTpoHHbfx cxeM, b kotopom npeo6pa30Barejib 
175 3HCprwu 3apaaoB Bbino/iHeH Ha ochobc oaTapeu KoaaeHcaTopoB. 

npednoHtnunteJibiibie eapuanmu ocyu^ecm&nenuR moopemenusL 

Kan noKa3aHo Ha (})Hr, I, ycTpoficrrBo mw mrraHH* 3iieKTpoHHbix CHcreM co^ep>Kirr 

reHepaTop 1 3ap*moB, Bbixoa Koroporo nonKjuoHeH ko bxoav npeo6pa30BaTejw 2 3HeprHH 
180 3apnaoB, a Bbixo/i npeo6pa30BaTejia 2 nonKjiKmeH ko Bxoay HafconKrejm 3 3ap«noB, Bbrxon 

Koi oporo HBnaerca BbixonoM ycrpoikrrBa. 

HaKonHTejib 3jicktphhcckmx 3apanoB, mokct 6brrb BbinojiHeH b Baae 3JiekTpHHecKoro 

KoaaencaTopa, a TafGKe 6oxree cjiokhoh cHcreMbt, BteifOHaioiueH aKKyMy/urropHbie 

HaKonHrejiH c rajibBaHHMecKHMH hhh cynepHOHHbiMH 3/ieMeHraMH. 
185 ComacHO <f)Hr.2a ycrpoficTBO nnx uhtzhhs{ 3JieKTpoHHbix chctcm. b kotopom, 

npeo6pa30BaTe^b 3HeprHH 3apjuioB coaep>KHT TpaHC<J)opMaTop 4 t nepBHHH&a ooMOTKa 5 

KOToporo hbjwctcs bxoaom npeo6pa30Bare/DV a BTOpHMHaa oGMcmea 6 coeanHeHHaa c 

BbinpHMHTeneM 7, o6pa3yer Bwxoa ynoM^HyToro npeo6pa30BaTejia, coeoMHCHbiH c 

HaKOnHTe/lbHblM KOHACHCaTOpOM 8, KOTOpWH aBjmeTCH BblXOflHMM 3JieMeHT0M >Ka3aHHoro 

190 ycTpoficTBa. 

Ha 4>nr.26 M3o6paxceHO ycrponCTBO ajlh nHTSHMj? 3JieKTpoHHb*x chctcm, 
BbmonHeHHoe no cxevie, npexurraBjieHHOH Ha <$>Hr\2a, h ^onojiHeHHoe noproBbiM 3^eMeHTOM 
9. 

B ycrpoHCTBo turn nHTaHiw 3JieicrpoHHbix CHcreM corTiacno <J>Hr.3 npeo6pa,30BaTeJib 
195 3HeprHH 3apaaoB Bbino;iHeH b Bnae no-iynpoBOAHHKOBOM crpyKrypbi, MMewmeS nozuioxicy 
10 n-THna, c 3nHTaKCHajibHbiM cjioeM 1 1 p-THna. B 3nHTaKCHanbHOM cjioe 1 1 c<t>opMHpoBaHbi 
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BunpftMjunouiHfi kohtskt 12, B b ,no Jn „eHHMn b Blwe p-n-nepexoaa. m omhhcckhh ko ht3kt 13 
Kom-aKTb. 12 h 13 0 6pa3yK)T bxoa ynoMaHyroro npeoopaaoBa™* Bwxoahoh 
naKonnTejifaHbiH Ko^eHcarop 8 yxasaHHoro ycrpoficrBa coe^Hex o^hhm bubo^m c 

nO/UK»KKOH 10 H^pyPMM BMBOAOM He P e3 BbinpMMHTCJIb 14 C BbinpaMJUUOlUMM KO^OM 12. 

Ha 4)Hr.4 npeacraBjieHo ycrpoficrBO am njromH* sjreicTpoHHfaix cHcreM, b koto P om 
npeoopaaoBaT^!, SHeprviH aapaflOB, coaepacaiUHfi aaoop H3 n onHHaKOBbix KomieHcaTopoB 
15, c noMombK) ycrpoficrBa KOMMyraiWH 16 M p*er 6brn> TpaHcxpopMHpoBaH b coopKy c 
noci.eAOBare^Hb.M coe aHH eHHeM 3thx KOHaeHcaropoB. ko™ ece KOMMyraropb, 
nepeBeaeHb, b no/ioaceHHe I, /moo b c5o P Ky c napa/me^bHWM coenHHeHHew KonaencaTopos. 
■coraa B ce KOMMyraxopb, nepeBe^Hbi b no^o^eHHe n. K BMxoay ynoMMHyroro 
npeoopuoBa-reji*. nepea BbinpuMin-ejii, 14, no^wieH BbixojHoR HaKon^e^Hwii 
KOHaeHcaTop 8. 

_ B cooTBercBHH c cpnr 1 npeoopa30BaHHe HexieKTp.iMecKofi 3HeprHM b 3-ieKTpHHecicyio 
3HeprnK> ocymecTB^KiT c homo^h) reHeparopa 1. KOropur. auno^eH c BO*MO>«HOCTb»o 
nponsBOflCTBa 3iie.crp H MecKHx aap^de q c bmcokhm 3-neKTpKHecKHM ncrreHUHajioM Urn. 
Bb.pa6oTaHHbie renepaTopoM 1 aapsab. q nocrynajor H a bxoh npeoopaaoBare™ 2 3Hepr H H 

3a P HflOB, KOTOpUH BbmOJIHeH C BO3MO>KH0CrbIO yBCIUMeHH* HCXOflHOrO KOJIHMeCTBa 

3JieKrpHsecKHx 3 apwoB m nonn>K6Hvm hx 3^eKTpn4ecKoro noreHUM^a H a Buxoae 
npeoepaaoBarenj. 2 3i.e»crpHMecKne 3apxnb, Q c Bbaoaa npeo6pa30BaTejia nocryr.aiOT Ha 
Bxoa HaKonuxejij. 3 3 thx aap^oB, kotopwh urpaer po.ib Bbcxoanoro oyqb^epa ycrpoficrBa 
an* nHTaHHi. 3JieKrpoHHbix cHcreM h npejHaaHaneH vix HaKoruieHHH h xpaHeHHa 
3JieicrpH t iecKHx sapwoB Bwxoa HaKonnreju 3. kzk y»ce orMeMajiocb, aBJwerc* BbrxoiiOM 
ycrrpOHCTBa ajw nHTaHHfl 3jieicrpoHHbtx CHcreM. 

npeoepasoBare^H sjieKTOMwecicofi 3Heprnn ycrpoficrBa mx run-aHM* sjieierpoHHbix 
CHcreM, no 4mr.2a h <p H r 26, P a6oTaiOT b HMnyjibCHOM pe*MMe. Earn ajcrHBH3am« 
reneparopa 1 3 apaaa npMBOAHT k o6pa3o Ba h hk> BbicoKOSHepnrrHHecKor© xoKOBoro 
HMnyjibca, to np M noaaMe Taicoro tokoboto HMnyjibca b nepBHHHyio ooMOTicy 5 
xpaHctpopMaTopa 4 6jiarofla P H 3JieKrpoMarHHTHOH xpaHC<}>opMaiuiH 3 H eprHM HMny^bca bo 
BrropHMHoR o6MOTKe 6 TpaHccpopMa-ropa 4 HaBOJiHTOi HMny^bc sJieirrpoijBHAymefi cunw 

ORC). FIOCKOJlbKy 4MCJ10 BHTKOB BO BTOpHHHOM OOMOTK6 6 MeHbUie, MCM HHOIO BilTKOB B 

nepBHHHoR o6MOTKe 5, to aMjiirryna 3AC bo BTopiwHofi ooMOTKe 6 6yner MeHbiue, HeM 
aMn^jrryja BXOflHoro HanpH^enmi, a aMruiHTyaa TOKa bo btophhhoR o6.MOTice 6yaer 
npeBbiuiaerb aMiuimyay TOKa b nepBHMHOH o^MOTxe 5 TaKMM oopa30M, nonHbiS sapan Q b 
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3Tom BTopHMHOM HMny/ibce nojiyHaerca oo/ibwe, neM 3 ap*A q, 3amuo4eHHWH b nepsimHOM 
HMny^bce, HcxoaameM ot reHepaTopa aapwa. Floc/ie BbinpH\tneHHR btophhhopo tokobopo 
HMnyjibca Ha AByxnojiynepHOAHOM BbinpaMHre/ie 7 ero 3 ap M Q HaicaiLniBaCTCH Ha 

H3K0 n HTCfl b HO M KO H ACHCaTOpe 8. 

Earn aKTHBHsauHH re H epaTopa 1 3apjmoB He mohcct o6ecneHHBaTb ~ KopoTKoro 
BwcoK03HepreTHHecKoro HMnyjibcaToica, to HeooxonHMo Hcnoiib30BaTb noporoBbifl 3JieMe H T 
9, coenHHeHHbifi nocjieAOBaTejibHo c oahhm h 3 buboaob reHepaTopa I 3apaaa h ohhhm h 3 
bwboaob nepsHHHOH oomotkh 5 MMnyjibCHOro ypaHc^opMaTopa 4 (<}>Mr.26). B 3toh cxeMe no 
tjwr.26 HMnyjibc TOKa b nepBHHHOH o6motkc TpaHC<}>opMaTopa o6pa3yerc* b peayjrvraTe 
nepeiononeHKB (npo6os) noporOBoro 3JieMe H Ta 9 np M npeBbiuieHHH Ha hcm Hanp**eHHA 
240 Bbime onpe^ejieHHOH aejiHHHHbt. 

lloporoBbifi ajievieHT b 3toh cxeMe Mo>Ker SbiTb BMnojiHeH b Btue Tpyoku c 
ra30pa3p*;mbiM npOMexcyrKOM jihoo nojiynpoBo/miiKOBOft crpytoypbt Hanp«Mep % 

THpHCTOpa. 

BapwaHT no (jwr.26 oyaeT BecbMa 3<})<J)eicrHBHbiM npn BbinojiHemtn reHepaTopa 1 
245 3ap>ma b svme Tpn6o3JieMeHTa hjih pauHoaicrHBHoro HcroHHHKa 3apn>KeHHHwx Hacntu. B 
TaKHX reHepaTopax 3jicktph i icckhh 3apaa h cooTBercTByrouiHH noTeHUHaji Ha Bbccose 
reHepaTopa HaKaruiHsaeroi cpaBHurejibHO Me/tneHHO. 

B npeo6pa30BaTejie 3Heprnn 3 apa,aoB ycrpoHCTBa iiHTaHH* iuia 3JieiopoHHbix cucreM, 
BbinojiHeHHOM Ha ocHoae nojiynpOBoziHHKOBOH crpyicrypbi (fnir.3, Hcno/ib3yerca 3<i>4>eKrr 
250 naeHHHoro npo6o* b nojiynpoBoaHHKax. B Hcnojib30saHHH 3$4>eKTOB cB«aHHbK c 
aBT03/ieKTpoHHOfi yaapHOH HOKH3auHefi m jiaBHHHbtM npoooeM b nojiynposonHMKax 
fSM.Sze, Physics of Semiconductor Devices, N.Y., 1981] 3ajio>KeHLbj o6uiHpHbie 

S03MO5KHOCTH. B COOTBeTCBHH C 3THMM 3<{>4)etCraMH 3/ieKTpOHbl C BbiCOKOH 3HeprHefi 

oiiaronapH coy^apeHM^M c MOJieicyjiaMH cpeabi BbioHBaiOT H3 hhx AonoJiHKrejibHbie hochtcjih 
255 3apaaa, hto npw onpe^eneHHbix yc/iOBwax Mo>fceT npnaoAHTb k uenHofi peaKiiwM hx 
jiaBHHHoro yMHO)KeHH«. Ha ocHOBe naBHHHbrx HeycTOHHHBocreH paGoTaiOT Taxne iBBecrxbie 
no/rynpoBOAHHKOBbie npHoopbi KaK - TwpHcropbi h ;iaBHHorrpojieTHbie AHoabi. 

B ycrpoficTBe jxm nmmna 3JieKTpoHHbrx chctcm, BhinojiHeHHOM na ocHOBe 
nojiyynpoBo^HMKOBOro npeoopa30BaTe^a no BbinpaMJiHioiuHH ko htekt 12 conep*MT 

oopaTHOCMemeHHbifi p-n nepexoa, Ha cmkocth jcoroporo HatcarurHBaeTCH sapan q, 
awpa6aTbiBaeMbiH reHepaTopoM 1 3ap*ma. npw npeBbnueHHH HanpaaceHMeM Ha p-n nepexone 
BejiHHHHbi noporoBoro HanpsoKeHH* npOHcxoAHT ero 3JietcrpHHecKtfH npooofi. 



260 
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conpdao^iwoutHiteH po^eHneM mbhhu ^-rpoH-^po^x nap 4acrb HepasHOBecHKx 
HOCHT^en 3ap**a oyaer nepereion, b omhmcckhh Komtucr 13 <Wo. ec™ conpOTHBiieHHe 
3n>rraKCHa^bHoro wo* 1 1 cz,ei,aT b aocraxoHHo WumM, to tok yrenKH nepes KOHra^r 13 
Moacer 6bm> cucjum MeHbwe, we M tok hhxckuhh 3*e.apoHOB h 3 c^BHo,er H po8aiiHofl n- 
oo^acrH no*™*™ 10 b OKpecrHocrH KOKra«cra 12, B03HHKatomHH S^aroaap, 
npoorpaHcrraeHHOMy nepepacnpcaejieHHio anenpMHecicHx noreHu MajlOB b crpyKType nocjie 
npoooa p-n nepexoaa BbinpnM^nomero KOHTaicra 12. Tok hh^kuhh noanoacxH 
KOMneHCHpyer tok HepaBHOBecitux ab.poc, apeH<pyK>ii,Mx or KOHTEKra 12 . cropo Hy 
noAiioxocH 10, h 6y fl er 3a P H 5 KaTb Hepes Bbinp«Mm- eJ ,b 14 HaKonm-e^HWH KOiueHcarop 8 ao 
3ap*Aa Q. E/.aroaap* to My, mto kojimmcctbo HepaBHOBecrHbix 3ap«„OB, poxae™** 
iiaBHHHbiM npoooeM, bo MHoro P a3 npeButnaer aapa* q, npeflBapirrenbiio npoH3BeaeHHbi(i 
tenepaTopoM 1 3ap«aa, t 3 koh nojiynpoBcumHKOBbiii npeo6pa30BaTe^b 6yaer pa6oraTb 
yMHo^crreiib 3ap«a q KaK y*e ynoMHH^ocb. o6j,acrb p-n-nepexoaa ko HTaicra 12 mohcct 
6b,Tb BbinoiiHeHa b BHae hhoH nojiynpoBOjwHicoBbii crrpyKrypb., Hanpn M e P , jiaBHHHOro 
nonynpoBoaHHKOBoro mom, TpaH3HCTo P a hjih THpucropa. OcHOBHoe T P e6o B aHHe k rofi 
crpyKxype coctoht b tom, H T0 6b. ee Bxo aH a* eMKOcrb 6bma 6b, cpasmrreiibHo ium. «m> 
no3B OJ uu,o 6bi HaKon^b sapa* ot reHepaxopa aap^os c bucokhm noroiimajiou h noaie 
npeBbiuieHiu HeKOToporo noporoBoro Hanpaxemis ccfropMiipoBaTb MMny^bc TO Ka npoooa 
3toh crpyKTypbi c oopasoaaHHeM npouecca jiaBHHHoro yMHorceHH* HocHreneH sapaaa 

B ycrpoHCTBe jumi riMTaHHs 3nCKrpoHHWx ciicreM. noKaaaHHOM »a 4> M r .4. 
nptoepasoBarejib 3HeprHH aapwoa ocHOBan H a KOMMyrauHH H a6opa ajieMerapHb* 
HtciKOBo^ibTHbix K0nflCHcaTO P 0B 15 CMKOCTbto C h pea*M3yer npocrofi cnocoo 
npeo6pa30 B aHi« BcnHHHHbi HcxoaHoro sapwa q, Bbipa6aT b .BaeMoro reHepaxopoM 1 3ap«na. 
n P M nocjteflOBaTe^bHOM cocuhhchhh ko mieHcaTo P OB 15 ( B ce KOMMyraxopw 16 ycTaHOBJiemj 
b nojio*eHHe I) oomw bxoahm eMKOcrb npeo6 P a30BaTejw Majia h onpeflejurrcii khk 
Cin=C/n, rae C - eMKOcrb Kaxaoro KOttaeacaTopa 15, a n - kojimhcctbo KoaaeHcaT 0p o B 15 b 
npeoepasoBarejie. Ecjih reHe P a T op 1 aapaaa BbipaooTsui HeSojibuiyio nopiuno aapjma q, to 
HanpuceHHe Ha Bxoae npeo6pa30BaTejis Gy^er ooiibmuM h onpeaejiMCTC* KaK Uin=nqy'C. Tip* 
3tom 6jiaroflapa nocjieaoBaTejibHOMy coeaitHeHHio* Kawjwfi OT^bHbifi KOHaeHcajop 15 
oyaer aapaaceH oxtHHaKOBbtM 3 ap^oM q. n P H nocjie/^meS ycraHOBKe ecex KOMMyraropoB 
16 b nojio*eHHe n ace KOHj,eHcaTO P bi 15 cotmiHsumcx napajuiejibHo. TaKoe napajuiejibHoe 
coeflHHeHHe KOHjjeHcaTo P OB 15 6yaer H M erb eMKocrb Cout=nC, a 3a P >w 3toh cmkocth 6yaer 
paBen cyMMe 3a pJlJI OB scex KOHaeHcaTopoa 15, T .e. aejiHHHHe Q=nq. BejiHHHHy nanpsoKeHim, 
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o6pa3yK>meroca Ha Bbixoae npeo6pa30BaTejw, mojkho onpenejiHTb KaK 
Uout=Q/Cout=q/C=Uin/n. TaKHM o6pa30M, crpyicrypa Bejier ce6a KaK yMHo>KHTejib b n paa 
3apHna q, npoH3BOAHMoro reHepaTopoM 1 3apn.ua, c onHOBpeMeHHbiM noHHHceHHeM s n pa3 
ero noTeHUHa^a Ha Bbrxoae npeo6pa30BaTeji*. HaxooneHHe 3JieKTpHHecKHx 3ap*AOB ot 

300 HecKOjibKHX nocjieiioBaTejibHbix aicroB reHepauHH ajieiopHHecKKx 3ap*moB nocpe^cTBOM 
reHepaxopa 1 3ap*aoB npoHCxoawT Ha HaKonHTejibHOM KOHAeHca-rope 8 noAJouoMeHHOM k 
Bbrxo^y ynoMflHyroro npeo6pa30BaTejt*, nepe3 BbinpaMHrejib 14. 

KoMMyraTOpbt b npeo6pa30BaTejie Ha fywrA Moryr 6bm> BbinojmeHb! KaK c 
MexaHHnecKHM ynpaBjieHHeM, raK h c Hcnojib30BaHHeM 3JieKTpOHHbtx cpeacrB KOMMyrauHH, 

305 fJpUeedeHHbie euiue npimepbi sbinojineHUR cnocoda u ycmpoucms dim nuntanun 

3JieKtnpoHHbtx cucmeM R&nsuomca. nuuib usli locmpan u eu u nu e kocU Mepe ne 
oepanuHueaem o6beMa U3ofioemenuA, xapanmepuiyeMOco (popMy.iou uiodpemenuM. 

npoMbtuuieHHOM npuMenuMocntb. 

310 H3o6pereHHe Taicace aaerr bo3mo>khocti> 34>4>eKTHBHoro Hcn6jib30BaHRH h HaiconjieHH* 

3JieKTpHHeCKOH 3HCprHH OT TaKHX HCTOHHHKOB K3K nb€303JieKTpHH6CKHe H 

TpH5o3JieicrpHHecKHe npeo6pa30BaTe/m MexaHHHecKofl 3HepmH, paanoaKTHBHbie hctohhhkh 
3apa>KeHHbix sacTHu, a TaioKe ot HHbix reHepaTopoB 3^eicrpMMecKMx 3ap*moB. 

IlpHMeHeHHe yCTpOHCTB IlHTaHRR, COOT&eTCTByK>UXHX I^HHOMy H30OpeTeHHK>, 
315 HaM5o/iee 3<t>4)eKTHBHO B aBTOHOMHblX 3JietCTpOHHb<X CHCre.MaX C KpaTKOBpeMeHHblM 

noTpe6jieHHeM 3JieKTpHHecKoro wHTaHmi, xaKHx Kaic HanpHMep, 3jieKTpOHHMe 33MKH, 
CHHTbiBawuiHe ycrpOHCTBa nm ajiemrpOKHux tcapT, KajibKyjurropbi, nopraTHBHbie 
nepe^aTHHRH CHrHaxiOB flHcraHUHOHHOro ynpasjieHH*, ceHCopHbie ycrpoiiCTBa, h T.n. 

BiiaroAapH H3o6pereHHK), paAHoaKTMBHbie reHepaTopw 3ap*£OB Moryr 6biTb 
320 3<|)<J)eKTHBHO Hcnojib30BaHbi jxnsi >aojiroBpeMeHHoro nHTaHHfl 3JieKTpOHHbrx CHcreM, He 
no3BOJiKK)mHx 4acroro cepBHCHoro oocjryoKHBaHK*, TaKHx KaK, HanpHMep, cepzieMHbie 
CTHMyjurropbi, HaBHrauHOHHbie psmHOMasKH, cHcreMbi cifTHajiH3auHH h onoBememm. 

H3o6pereHMe no3BOJLaer C03AaBaTb cucre.Mbi HaKoimemi* sjieicrpHHecKOw 3neprHM 
nyreM 3(J)4)eKTHBHoro npeo6pa30BaHH* MexaHHHecKofl 3HepraH ot tskhx HeHcnepnaeMbrx 

325 npHpOAHblX HCTOHHHKOB MexaHHHCCKOH 3HCprHH KaK 3HeprH* Berpa, 3HeprH* MOpCKHX BOJIH, 

3HeprHH npmiHBHbix reHCHHH 



JIHCT B3AMEH H3T>HTOrO (IIPABHJIO 26) 



OOPMV'JIA HiOEPETEHHfl, 

1. CnOCOO HHTaHH* 3iieKTpOHHfalX CHCTCM, BKJTKDHSKDLUHH npeo6pa30BaHHe 

Hea^eK-rpnMecKOH 3Heprmi b xieicrpHHecKyio 3HeprnK) h HaKorueHHe 3Jiein-pnHecKnx 3apMOB 
juw nHTaHiw 3JieKTpoHHbix cHcreM, otnmmcmuiuftcR tcm, mto npeoopajOBaHwe 
5 HeajieicrpHMecKOH 3HeprH H b 3jieKTpnHecKyio 3HepntK> ocymecTB/wiOT nyreM reHepamm 

3<fl C KTp M 4CC K IfX 3ap*AOB C BblCOKHM 3/ieKTpHMCCKHM nOTCHliHa.lOM, a U^QJX HaKOfUieHHeM 

3JiCKTpHHecKirx 3apuoB npoH3BOAOT npeo6pa30Ba H ne 3Heprmi 3apJwoB, conpoBo^aiomeeca 
yBejiMHeHneM KOJiHnecrBa ncxoiiHbix 3JieicrpHHecKHx 3ap*uoB h noHH>KeHHeM mx 
3jieiorpHHecKoro noTeHunajia. 
to 2. Cnocoo no n. 1, om.-iuucmuiuiicn tcm, mto npeoopa30BaHHe Hes/ieicrpHHecKOH 

3Hepnm b DjieicrpiiHecKyK) ocyujecTB/i*K>T nocpeacrBOM nbe303JieKrpnHecKoro 
npeoopa30BaHwa. 

3. Cnocoo no n 1, onvumamuiuucn tcm, mto npeo6pa30Bamie He3JieKTpnHecKOM 
3Heprnu b 3jieKTpimecKyio ocymecrBjiaioT' nocpeacTBOM Tpn6o3;iekTpii4ecKoro 

15 npeoopa30BaHiw. 

4. Cnocoo no n. I, om.nmatouiuucn TeM, hto b KanecrBe 3ap*moB c bwcokkm 

3/ieKTpHMeCKMM nOTeHLUiaJlOM HCnOJlb3yK)T BbICOK03HepreTHHeCKHe 3apHHCeHHbie HaCTHUbl, 

B03HMKaiomHe b pe3y/ibTaTe paAHoatcrHBHoro pacnajia BemecrBa 

5. ycTpoHcTBO /m* run-ami* 3JieicTpoHHort CHcreMbi, coaepxcamee reHepaTop 
20 3JieKTpH4ecKH\ 3apaaoB, Hcnonb3yiomHH npeoopa30BaHne h c 3;i e icrp h h ec ko \\ 3Heprmt b 

3iieKTpHHecKVK) 3HeprHK>> h HaKonHTejib 3JiefcrpHHecKifx 3apaiu>B, Bbixoa KOToporo 5?Bjwerca 
BbnconoM ycrpOHCTBa, omiiwcuoufeecji TeM, hto b Hero bbcuch npeoopa30Baxejib 3Heprmi 
3ap«.aoB, axon KOToporo nofliuiioHeH k Bbixoxty reHeparopa 3^eK-rpnHecKwx 3apHnoB, a Bwxoa 
- ko bxoav HaKonHTejib 3jie(crpHHecKHx 3apaaoB, np» 3tom ynoM*HyrbiM npeoopa30BaTe;tb 
25 BbinoiiHeH c B03M0>KH0CTbK> yBejiHseHiw KOJiHHCCTBa 3iieKTpHHecKifx 3apH40B, nocrynaiomHx 
na ero bxoh, h nomiaceHHa noTeHunajia 3jieKTpHHecKnx 3apn^oB Ha ero Bbixoae. 

6. ycrpoHCTBO no n. 5, omjiwaiouteecsi TeM, hto reHepaxop 3JieicTpnHecKoro 3apa.aa 
Bbmo.iHeH Ha ocHOBe nbe303iieMeHTa. 

7. ycrpoHCTBO no n. 5, ommntafouieecR TeM, hto reHepaTop 3jieKTpHMecKoro 3apjma 
30 BbinoiiHeH Ha ocHOse Tpn6o3jieMeHTa 

8. ycrpoHCTBO no n 5, om.iuuatouieecx TeM. hto reHepaTop 3JieicrpHHecKoro 3apana 

BbUIO.lHeH Ha OCHOBe pailHOaKTHBHOro HCTOHHHKa 3ap5DKeHHblX HaCTHU. 
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9. ycrpoflcTBo no nn 5-8, om.uwafouteecx tcm. hto HaKomrrcnb 3JieNf p^necKHX 
3apaaoB Bbino^HeH b bhm KoaaeHcaTopa. 
35 10. Yctpohctbo no /iwooMy H3 nn 5 hjim 6 t onuwiatouteeat Tevu hto 

npeoopa30BaTe^b 3HeprHH sapnaoB BwnojiHeH b Bime nomixcaiomero rpaHcc})opMaTopa, 
nepBHMHa^ ooMOTKa Koroporo coeanHeHa c bmxojiom reHepaTopa 3JieterpHHecKHx 3ap*moB, a 
BTopHHHa^i ooMOTKa nepes BbmpHMHTejib coeaiiHeHa c HaiconHTejieM 3jieicrpimecKHx 3apjmoB. 

11. ycxpoRcTBo no moooMy H3 nn. 5-10, onuummuteec* Te M , hto JxonojiHjn-ejibHo 
40 coaepxcHT <J)opMHpoBaTejib kopotkhx HMnyjibcoB, BicniOHeHHbiH Mencay BbixoaoM reHeparopa 

3JiefopnMecKHX 3apHixoB h BxoaoM npeo6pa30BaTe/is 3HeprHn 3JieiopHMecKHx 3apaaoB. 

12. ycTponcTBO no jiioooMy H3 nn. 'i-9, omiimawuteecn tcm, hto npeoopa30BaTe;ib 
3Heprnn 3apHj30B Bbino/meH b Bune no/rynpOBOJHUKOBoro npeoopa30BaTejiK t BxoaHaa 
oo^acTb KOToporo, noaKJUoneHHaa k Bbixony reHepaTopa 3:ierrpHHecKHx 3apasoB, 

45 oopa30BaHa nojiynpoBOAHHKOBoii CTpyKTypou, npeaHa3Ha4eHHon ixm HaiconjieHim 3apnnoB 
ot renepaTopa 3/ieKTpiiHecKHx 3apaiiOB h <|)opMnpoBaHna npouecca jiasnHHoro npoooa npn 
npeBbnxieHHM noporoBoro HanpaweHH* Ha ynoMamToft nojiynpoBO^HHKOBOH CTpyicrype, a 
Bbixozma* oojiacrb nojiynpOBOUHHKOBoro npeo6pa30BaTe;m oopa30BaHa ' oo/iacrbio 
pa3^ejseHHK h HaKooneHH* BTopHHHbix 3apa;iOB, o6pa3ytoiiiHXCH b pe3yjibTaTe jiaBHHHoro 

50 npooofl, m coennHeHa nepe3 BbinpaMHTejib c HaKomrrejieM 3/reKTpHHecKHx 3ap«aoB. 

13. ycrpoftCTBO no ;iK>6oMy H3 nn. 5-9. orniuuaiouieecx TeM, hto npeoopa30BaTe;ib 
3Heprmt 3ap*noB BbinciHeH b nuixe oaTapen KoaaeHcaTopOB. CHa6>KeHHOH KOMMVTauHOHHbiM 
vct])ohctbom, npenHa3HaHeHHbtM jinx nepeKJitoneHJi* KOHaeHcaTopoB c nocjieaoBaTe/ibHoro 
coeAiiHeHHA, HeooxonnMoro ajia HaKoruieHua 3apaaoB ot reHepaTopa 3jieKTpMMecKn\ 

55 3apnnoB, Ha noc/ieayiomee naparuiejibHoe coe^HHeHiie, no3Bo;uuoLuee cyMMHpoBaTb 3apnnbi, 
HaKonjieaHbie Ha Ka>KJK)M KOHiieHcaTOpe, c oaHOBpesieHHbiM nomi>KeHHeM noTeHunajia 3thx 
3apnnoB Ha Bwxoae npeo6pa30BaTejia.. 



i 



1 



T3 



q 

Uin 



1/2 
2~ 

Q>q 
Uout<Uin 



3 

1 



Q 
Uout 



<J>nr.1 




JIHCT B3AMEH H3T>flT0r0 (nPABHJIO 26) 



WO 99/23749 



PCT/RU98/00352 



2/2 



1 




Onr.3 




Onr.4 



J1HCT B3AMEH H3T>HTOrO fflPABHJIO 26) 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC6 H02N 2/18, H02N 1/00, G21H 1/00, H02M 11/00 

According to International Patent Classification (IPC) or to both national classification and EPC 



PCT/RU 98/00352 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6 H02N 2/00, 2/18, 1/00, 1/04, 11/00, G21H 1/00, 1/02, H02M 11/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



DE 3303404 C1 (LEUZE ELECTRONIC GmbH) 05 April 1984 
(05.04.84) 

JP 09233862 A (SEIKO EPSOM CORP) 05 September 1997 
(05.09.97) abstract 

W0 97/36364 A1 (SEIKO EPSON CORPORATION) 02 October 1997 
(02.10.97) abstract 

FR 2500692 A1 (BREVETOR SA) 27 August 1982 (27.08.82) 



Relevant to claim No. 



1 -13 



1 -13 



1 -13 



1 -13 



□ 

Further documents are listed in the continuation of Box C. [ J See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

"CT document referring to an oral disclosure, use, exhibition or other 
means 

"P M document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to unaerstand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 

02 March 1999 (02.03.99) 



Name and mailing address of the ISA/ 
RU 

Facsimile No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



Date of mailing of the international search report 

24 March 1999 (24-03.99) 



Authorized officer 



Telephone No. 



BNSOOCID: <WO 9923749A1J_ 



OTHET O M E>Kfly H APO AH O M flOMCKE 



MexayiiapouHan laaBKa Ns 

PCT/RU 98/00352 



A. KJIACCHOHKAUHH nPEJIMETA H30BPETEHHA: 

H02N 2/18, H02N 1/00, G21H 1/00, H02M H/00 
Cor/iacHO MexnyHapoiiHOH naTeHTHoA K JiaccufoHKauHH (MriK-6) 

B. OBJ1ACTH nOHCKA: " 



npOBCpeHHbIM MHHHMyM HOKyMCHTailHH fCHCTCMa KJiaCCHtjlHKaUHH H HIWeKCfel) M11K-6: 

H02N 2/00, 2/18, 1/00, 1/04, 11/00, G21H 1/00, 1/02, H02M 1 1/00 



ilpyraa nposepeHHaa flOKyMeHTaun* b toh viepe, b KaxoH ona BioiioMeHa b ncwcKOBMe nos6opKH: 



3neKTpoHHaa oaia saHHwx. ncnojibsoBaBiuaaca npH noncice (Ha3Bamte oaui h, ec,™ boxmo*ho, noiiCKOBbie tcpmhhm): 



C. flOKYMEHTbl, CHHTAIOUJHEC* PEJIEBAHTHblMH 



KaTcropna 1 



CcbuiKH Ha flOKyMCHTM c yKasaHHCM, rue 3to bo3mo;kho, pe;ieBaHTHbix m acxeH 
DE 3303404 CI (LEUZE ELECTRONIC GmbH) 5.4.84 
JP 09233862 A (SEIKO EPSON CORP) 05.09.97, pc^epar 
WO 97/36364 Al (SEIKO EPSON CORPORATION) 02.10.97. pcc^cpaT 
FR 2500692 AI (B RE VETO R SA) 27-8-1982 



OTHOCHTCfl k nyrtKiy Ng 



1 - 13 



1 - 13 



1 - 13 



13 



| |nocneayK)tnHe AOKyMCMTbt yica3aHM b ripoaojiHceHHH rpaijjbi C. 
* Oco6ue KareropHH ccbuiOMHbix no KyM e htob : 
"A" iiOKyMeHT, onpeae/ittouiHH oGmmi ypoBeHb tcxhhkh 
"E" 6onee paHHHH noKyMCHT, ho ony6nHKOBaHHMfi Ha naTy 

McxoiyTopOAHOH nojiaHH hjih noc/re Hee 
"O" JioicyMeHT, oTHOcjnUHHca k ycTHOMy pacicpMTmo. 3Kcnomi- 

pOBaHHH) H TJL 

"P" noicyMeHT, ony6AMKOBaHHbu1 ao jnaxbi MexayHapoiiHOH no- 
fla<iH. ho noc/ie jtiaTti HcnpauinsaeMoro npiiopHTeTa 


| | aanHMe o naTeHTax-aHanorax yxa3aHM b npujioKCHUff 
"T* 6o/tee nosnnnji aoKVMeHT, onyCnHKOBaHHWH noc/re iiaTbi 

npHOpiiTCTa h npHBcieHHMH ana noHHManHji H33o6peTemta 
"X" HOKyMeHT. HMefouitiH Hanoonee 6/iinKoe othoiuchhc k npeasieTy 

noHCKa, nopoMaiUHfi HOBH3Hy h H3o6peTaTe-ibCKHH ypoBeHb 
"Y** noKj/MeHT. nopoMatiiHH H3o6peTaTejibCKHH ypoaeHb s coMe- 

T3HHH C OflHHM HJW HeCKOJlbKHMH HOKyMCHTaM H TOH *e 

fcaTeropiiH 

HOKyMeHT, JiBnafomiiflcji naTCHTOM-aHa^oroM 


JXarca fleHCTBWTent>Horo 3aBepweHH* MexnyHapoaHoro noHCKa 
02 MapTa 1999 (02.03.99) 


JIaTa oTnpaBKH HacToatuero oTHera o Me;*myHaponHOM 
noHCKe 24 v*apra 1999 (24,03.99) 


HanMenoeaHHc h aapec MeamyHapoiiHoro noHCKOBoro opraHa: 

<PeneparibHMH HHCTHTyr 

npoMwuineHHOM coCctbchhocth 
Pocch*, 121858, MocKBa, BepexKOBCicaa Ha6., 30-1 
(paKc: 243-3337, TeneTaiin: 114818 IlOflAMA 


YnoJiHOMOMeHHoe miuo: 

T.LUyKHHa 
Tcne^on Nr. (095)240-2591 



